The synthesis and NMR study of the geometry of 1-[1,2,3]triazolo[1,5-a]pyridin-7-yl-4-(2H-[1,2,3]triazol-4-yl)-1,3-butadienes 1a, 1b, 5 and of new 1-(6-substituted-2-pyridyl)-4-(2H-[1,2,3]triazol-4-yl)-1,3-butadienes 8-10 is reported. The stereochemistry of all butadienes studied is 1E, 3E except for compound 5 that is the 1Z, 3Z stereoisomer of 1a.
Introduction
Previously, we have reported that 1- [1, 2, 3] triazolo [1,5-a] pyridin-7-yl-4-(2H- [1, 2, 3] triazol-4-yl)-1,3-butadienes 1 can be synthesized together with bitriazolopyridines 2 in the lithiation reaction of [1, 2, 3] triazolo [1,5- a]pyridines 3, when reactions are carried out at -70 ºC in THF as solvent, and the mixture allowed to rise room temperature before hydrolysis, 2,3 (Scheme 1). We had nmr evidence that the intermediate 4 was formed, and this may undergo six-membered ring opening to give 1 or loss of hydride to give 2. A similar intermediate has been reported in the reactions of ring opening of triazolopyridinium salts by nucleophiles. [4] [5] [6] In those cases azolyldiene derivatives with different geometry were found depending on nucleophile size and electronegativity. We now wish to report a study of the geometry of azolyldienes 1a,b and of new 1-(6-substituted-2-pyridyl)-4-(2H- [1, 2, 3] triazol-4-yl)-1,3-butadienes 8-10, obtained from compounds 1 and sulfuric acid, acetic acid, or selenium dioxide. 
Results and Discussion
When compound 1b was described, 2 we assumed that the geometry of the butadiene was 1E, 3Z.
It was known, 5 that similar azolyldiene derivatives were formed when [1, 2, 3] -triazolopyridinium salts reacted with nucleophiles. In all the reported cases the double bond of the diene attached to the triazole retained its original cis geometry. When we described compound 1a we did not pay attention to its stereochemistry. 3 We realized later that coupling constant data do not fit for a E, Z configuration. A careful 1 H nmr study of compounds 1a,b (Table 1) leads us now to propose the 1E, 3E configuration for both. (Figure 1 ), when we treated 7-lithiotriazolopyridine in ether with a large excess of solid CO 2 . The coupling constants in this case J 1 =11.5 and J 2 =11.04 Hz fit perfectly for that configuration (see Table 1 ). Both compounds, 1a and 5, gave the same tetrahydro derivative 6 by hydrogenation. Experimental conditions used to obtain the two different isomers are very similar, with low temperatures, and similar reaction times (no differences in thermodynamic, or kinetic control). The change of solvent from THF to ether, known to coordinate differently with Li + ions, could be one reason for the observed outcome. Another possibility is shown in scheme 2. According to Messmer et al. 5, 6 the proposed intermediate 4 must have the triazolopyridine group in an axial position and undergo ring opening by disrotation that should proceed in the sense portrayed in the scheme, since the lone pair of the bridge-head nitrogen can turn only inward with respect to the bond-breaking because it should get into the plane of the five membered ring. It implies that 4 can be opened only via route a leading to the 1E, 3Z compound, then a facile isomerization occurred to give 1E, 3E diene 1a. The presence of CO 2 in the reaction medium may produce a lithium carbamate intermediate 7.
The stereoelectronic effect between the nitrogen lone pair and the carbamate ion produced nitrogen inversion and the triazolopyridine group in now in the pseudo ecuatorial position, ring opening of 7 may be only via the opposite sense of disrotation (route b) affording 1Z, 3Z diene 5. The utility of azolylbutadienes in cycloaddition reactions 7-9 led us to look for new compounds of this type. We have synthesized compounds 8-10 using the known reaction of triazolopyridines with electrophiles that undergo triazole ring opening. 10 Thus, reaction of 1a,b with sulfuric acid gave disubstituted pyridines 8a,b, with acetic acid 9a,b and with selenium dioxide 10b (compound 10a was not isolated) (Scheme 3), all of them with the E, E configuration (see Table  2 ). 
General procedure for ring opening reactions of triazolopyridines 1a,b with H 2 SO 4
A solution of the triazolopyridine 1a (0.2g, 0.84mmol) or 1b (0.2g, 0.75mmol) in aqueous sulfuric acid (10mL, 2.5M) was heated to reflux for 5h with 1a and 12h with 1b. The solution was neutralized with a saturated aqueous solution of sodium bicarbonate and extracted with dichloromethane. The organic solvent was dried, and evaporated. The residue was purified by silica chromatography. 
6-[(1E,3E)-4-(2H-[1,2,3]-Triazol-4-yl)-1,3-butadienyl]-2-pyridylmethanol (8a

General procedure for ring opening reactions of triazolopyridines 1a,b with AcOH
A solution of the triazolopyridine 1a (0.2g, 0.84mmol) or 1b (0.2g, 0.75mmol) in glacial acetic acid (10mL) was heated to reflux for 10h with 1a and 12h with 1b. The solution was neutralized with saturated aqueous solution of sodium bicarbonate and extracted with dichloromethane. The organic solvent was dried, and evaporated. The residue was purified by silica chromatography. 
6-[(1E,3E)-4-(2H-[1,2,3]triazol-4-yl)-1,3-butadienyl]-2-pyridylmethyl acetate (9a
Ring opening reaction of triazolopyridine 1b with SeO 2
A suspension of triazolopyridine 1b (0.2g, 0.75mmol) and selenium dioxide (2 equivalents) in dioxane (10mL) was heated at 80ºC for 7h. The mixture was filtered and the filtrate neutralized with a saturated aqueous solution of sodium hydrogencarbonate and extracted with dichloromethane. The organic solvent was dried, and evaporated. The residue was purified by silica chromatography. Elution with AcOEt/ hexane (2:1) gave a white solid characterized as 1- 
